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(54) OPTICALLY ACTIVE QUATERNARY AMMONIUM SALT COMPOUND AND FTS 
SYNTHETIC INTERMEDIATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new optically 
active spiro quaternary ammonium salt which can be 
industrially prepared at a low coat and is constituted of 
an axially asymmetric optically active compound of a 
biphenyl type having the same substituents, and has an 
excellent effect as a phase-transfer catalyst when used 
in the synthesis of various optically active natural or 
non-natural amino acids derivatives, and an intermediate 
useful in its preparation. 

SOLUTION: The optically active quaternary ammonium 
salt is represented by formula (1 ). The intermediate for 
its preparation is a biphenyl compound. 
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$tmm 2 (R) - 4, 4' -Bis - (a, «-dimethyibenzyl) - 6 
, 6' ~dimethylbiphenyl-2, 2' - dicarboxyl ic A 
c i d (10) (T^m-M 

mi 5] 




(9) (10) 

Jt ( 9 ) -C :|> ? tl Z> iti^m 2 0 0 m g ^ -r- y - ;H 0 m n:i ?§fS t , 1 N iWAY. * ^ 

0 :^^c tc L 7^: im ^ ISfn Ikm 7J 'J ^> 7)ci§?fr-^f r ;v 1.) M L . ( R ) - B I N 
OL mm) tEm<r)-^)V:itym (TKm) ^ML^to 7Kii«SC^ l NJimsci:or». 
K L r l^m J-f - ;v * ffl -c fft tti ^ff v> @ as <7) 4? ^ * Km tz^ 

[a] r> ' ' 2 7 . S" (cO. 31,CHCl3) :'H NMR 

(400MHz, CDCI3) § 7 . 7 3 (2H, s, ArH), 7. 15-7. 28 ( 

1 2 H, m, A r H) , 1 . 8 2 ( 6 H, s , A r C H3 ) . 1 . 7 2 (1 2 H, S , A 
r C C H3 ) ; m. p. - 1 8 0 - 1 8 3° C 

[ 0 0 3 2 ] 

3 4, 4' -Bis - (a, a-dimethylbenzyl) - 2. 2' - 
bis - (iiydroxymethyl) - 6, 6' — dimethylbipiieny 

1 (11) (D%ik 

[it 1 6 ] 



(13) 
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no) (11) 



T h y'^ Vny yy (30ml) MfMrr. L i A 1 E, 3 0 m g ^fflV^T (R) - 4 , 4 
'-Bis - (a, a-dimethylbenzyl)-6, 6' - dimethyl 
biphenyl-2, 2' - dicarboxyl ic Acid (10) ]30mg 
^MTuLtio Kmrnr^k. i;ft--f-.'K 'PM:<r):/Ktm^t^1^. ^y ^ MiTitm^tfv^i 

' H NMR (4 00MHz, CDCI3) ^7. 18-7. 29 (12H. m. ArH 
), 7. 05 (2H. s, ArH), 4. 22 (2H, d, J = ll. 6Hz, ArCH 
3), 4. 12 (2H, d, J = ll. 2Hz, ArCHa), 1. 80 (6H, s, A 
rCH., ) , 1. 7 1 (1 2H, s. Ar CCH3 ) 
[0 0 3 3 ] 

4 4 , 4 ' -bis- (a, a - d l m e t h y 1 b e n z y 1 ) - 2 , 2 ' - 
bis-(bromomethyl)— 6, 6'— dimethylbiphenyl ( 

1 2 ) 

mi7] 



/OH 
^OH 



il^ft;^ V > 2 0 m U.: 4 , 4 ' -Bis- {a, « - d i m e t h y 1 b e n z y 1 ) 
-2, 2' -bis - (hydroxy methyl) -6, 6' -dimethylb 
i p h e n y 1 ( 1 1 ) 7 0 0 m g t > 0 "Cl' T P B r 3 5 4 0 m g ^?«T L^Co 

)v= 10:1) \z.x^mi\^wm.\.tzo (MS 2%) 

' H NMR (4 0 0 MHz, C D C 1 3 ) 0 7 . 19-7. 30 ( 1 2 H . m, ArH 
) , 7 . 0 6 ( 2 H , s , ArH). 4 . 13 ( 2 H , d , J = 2 . 8 H 2 . ArCH, 
) , 1 . 9 1 ( 6 H, s , A r C H3 ) , 1 . 7 2 ( 1 2 H, s , A r C C H3 ) . 
[0 0 3 4 ] 

*ifef!l 5 itmw^ 4 Wcr y^'^^j a Mt^m (1 3 ) <p>mt 



(14) 
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7 -fe h " > )^ 1 Om I '^Wk t LT, 2. OMT^^^T- x ./ - (I. 0 m 

1 ) ^ -/ D --e# 4 , 4 ' - B i s - ( ^1 , a - d i m e t h y 1 b e n z y 1 ) - 2 , 2 
' -bis- ( b r 0 ni 0 m e t h y i ) - 6 , 6 ' - d i m e t h y 1 b i p h e n y 

m^^Ufzo {W7 5%) 
[a]D''=+15 6. 2" (cO. 31,CHCl3);'H NM 

R (400MHz. CDCls) $ 7 . 04-7. 3 7 (28H, m, ArH), 3. 8 
7 ( 2 H , d , J = 1. 3 . 2 H z , A r C H ^ ) . 3 . 6 7 ( 2 H , d . T - 1 3 . 2 H 
z, ArCH,). 2. 18 (12H. s. ArCH,). 1. 68 (2 4 H. s. Ar 
CC H,, ; m. p. - 2 2 0 - 2 2 2 ° G 
[ 0 0 3 5 ] 

1 it^m-± 4 mr y =^r^-^h MAY^^^m (i a ) ^m.mx^f^a-r^ J Wl<t)~^-^ r 

mi 9] 

Ph PhCHa-HjO Ph l^p^ 

(14) (15) 

QX^KX. PhCH3 (2ml) JCBenzhydryl ideneaminoace£ 

i c acid t e r t - b u t y i e s t e r ( 1 4 ) 7 4 m g t 5^ ( 1 3 ) Xtt^ 
? tl Z> 4 T y -e ls%.2. 4 m g <!: B n B r 3 6 u 1 fc % ^Z>o ^- O'Mi 

mWLm^i^ 5 3%KOH5!K-WO. 5m I ^:mTLfZo ««$r- 2 Ot:(cT. 
6 a# M lt# t tz 7l< . X ^ 7- ^ HO X. I* L fc o X ^ 7- ;^ 1 ^ ?trs L , y rJ' n -7 h 
^''y 7 4 - ('-^^^f > : x^ 7- )V -15: 1 ) tc X ^) IfSl^ff i 6<J^ 2 - (B e n z li 
ydryl ideneamino) — 3-phenylpropionic ac id 
t e r t - b u t y 1 ester (15 ) 8 6 m g (JK^ 90%. 3t^^Jt 9 7 % e . 
e. ) ^ntco 
[0 0 3 6 ] 

2 5 - (a , a-Dimethylbenzyl) - 2- iodo-3-met 
hyl nitrobenzene (17) O^it 

[-ft 2 0 ] 



(15) 
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5- {a , a-Dimethylbenzyl) -2-iodo-3-methylni 
t r 0 a n i 1 i n e (#K^^^|iBa 6 1 - 1 6 5 3 5 3 (OmmmK X ■^-^) 1 . 8 1 g 

<^Bmm^K ovKxmmmo m \ ^ ^v>-cMm:^ h v a e 9 ? m g Ers 

mm^ 1 0 v&.rKj^,^,fj:^i^ 4 mmmw Ltz^^. 3 ^-ft* 'j ^> . e s g . 3 1 

. 0 g7Xv#^t=^Mx-Mr-^?l6L}-:T 2 0 mmm^^^i-otio E,tS^§?tt'-:ffiM^'- 'J ^> A ^ 

' H NM R (4 0 0 MHz, C D C 1 3 ) S 7 . 18-7. 32 ( 7 H , m, A r H) 
, 2 . 5 0 ( 3 H, s . A r C H3 ) , 1 . 6 7 (2 4 H, s , A r C C H, ) . 
[0 0 3 7] 

##^1 3 4, 4' -Bis - (a, a-dimethylbenzyl) - 2, 2' - 
dimethyl-6, 6'-dinitrobiphenyl (18) co^jt 
[^b 2 1 ] 




(17) 



7 71/ =f >^ST. DMF3mlt'C5- (a, a-Dimethylbenzyl) - 2- 
iodo-3-methylnitrobenzene 3 80mg L ^ 0 . 5 g 

llli ^ It* L rc fl:. V ' j * r .'t- 7; V A n h ^ -7 7 - (^ '9- > : fr^x ;i/ = 5 : 
1 ) J: ^) L . B &5tl ^11 1 o (IK* 6 0%) 

' H NMR ( 4 0 0 MHz, CDCI3) S 7 . 87 (2H, s, ArH), 7. 23 
-7. 3 4 (1 2H. m, A r H) , 1. 9 0 (6H, s, Ar CH3 ) . 1. 7 5 (1 
2 H , s , A r C C H 3 ) . 
[0 0 3 8 ] 

##M 4 4, 4' -Bis - {a, a-dimethylbenzyl) -2, 2' - 
diamino-6, 6' -dimethylbiphenyl (19) 
m2 2] 



(16) 
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Active C 




ml 



(18) 



(19) 



10 



4, 4'— Bis — (a, a — dimethylbenzyl)— 2, 2'— dimet 
hyl-6, 6' -dinitrobiphenyl (19) 1. Ig. BM&^ F e C 
1 3 / 6 H 2 0 ( 2 m 0 1 %) • tS'tt^t 0 . 5 g ^ ^ ^ - 0 m 1 t-'l^;^- L«-^ g -i^ 
7l:o C:(^v§mmi F^v:/ iTtvfntjO . 6 m 1 ^t^;)o < iJiSTLs Mt- 4 PtK3i;5it ? ^'c 

' H NM R (4 0 0 MHz, C D C 1 3 ) 06. 4 6 - 7. 3 0 (1 2 H . m, A r H 
), 6. 58 (2H, s, NHg). 6. 4 6 (2H, s, NH3), 1. 9J (6H. 
s, ArCH3), 1. 66 (12H, s, ArCCHa). 

[0 0 3 9] 20 

5 4, 4' -Bis - (a, a-dimethylbenzyl) - 2, 2' - 
di iodo-6, 6' -dimethylbiphenyl (20) (DU^ 
l^t 2 3 ] 



0X:KX. 4, 4' -Bis - (a, a-dimethylbenzyl) -2, 2' - 

diamino-6, 6' -dimethylbiphenyl (2 0) 1. 4gl'-> 6 

. 0 mmm 2 0ml ^iinx.T i mmw itzo oVKf^^ l. mmt u 

A 6 4 2 m g ^M^-s isV^T 3 >?<ll* V A 3 . 0 5 g SiSM^^^Sr 8 0 t: 

' H NMR (4 0 OMHz, CDC 1 3 ) ^7. 6 7 (2 H, s, A r H) , 7. 10 
- 7 . 2 9 ( 1 2 H , m, A r H ) , 1 . 9 4 ( 6 H , s , A r C H ) , 1 . 6 8 (1 
2 H , s , A r C C H 3 ) . 



4, 4' -Bis - (a, a-dimethylbenzyl) — 6, 6' - dimet 
hylbiphenyl — 2, 2'-dicarboxylic acid dimet 
hyl ester (21) <r)W:Tk 




30 



(19) 



(20) 



[ 0 0 4 0 ] 



[it 2 4 ] 



50 
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(20) (21) 



P d (OA c) 2 ( 1 mo 1 %) -d p p p (2mo 1 %) ^BMt L. M^t LT i P 
r 2 N E t 2 m 1 §r ffl ^ ^ J - Jl (30ml) 4 , 4 ' -Bis- ia, a- 

dimethylbenzyl) — 2, 2' — diiodo — 6, 6' — dimet. hy 
1 b i p h e n y 1 1 . 3 g ( 0 ) ^--|t«t.EE 1 Q%]±V^X 8 0 3 0 n#figSSS^ 

yy -KXy)mMX {^^^^yy : if^^xf-;i.= 9 : 1) ^t^^m^n-tc 5%) o 

' H NMR (400MHz, CDCI3) SI. 76 (2H, s, ArH), 7. 18 

-7. 2 9 (1 2H, m, ArH), 3. 50 (6H, s, Ar CO^ CH3 ) , 1. 8 20 

4 ( 6 H , s , A r C H , ) , 1 . 7 3 ( 1 2 H , s , A r C C H , ) . 
[0 0 4 1 ] 

A , 4' -Bis - (a, a-dimetliylbenzyl)-6, 6' -dimet 
h y 1 b i 

phenyl-2, 2' -dicarboxyl ic acid (7) <?5®3t 

m 2 5 ] 




30 



(21) (7) 



4, 4' -Bis - (a, a-dimethyi benzyl) - 6, 6' -dimet 
hylbiphenyl-2, 2' -dicarboxyl ic acid dimet 
hyl ester ( 0) 8 0 0 m g ^^.^ 7 0 m H'MfL. 1. ON-KOH 

m:. t fz tk. ft m^f - ;v ^ ffl v> T M ^If v> i ^ 5S« fi^ 7t o 
' H NMR (4 0 OMH z, CDC 1 3 ) 8 1. 7 3 (2 H. s, ArH), 7. 15 
-7. 2 8 (1 2H, m, ArH), 1. 82 (6H, s, Ar CH3 ) , 1. 72 (1 
2 H , s , A r C C H 3 ) . 
[0 0 4 2 ] 



(18) 
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(19) 
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(51)Int.CI.' FI F 

C0 7M 7:00 C0 7M 7:00 

mm] rj:b 



